(Received for publication March 1, 1971) Flavomycoin is a polyene antibiotic isolated from the mycelium of Streptomyces roseoflavus ARAI 1951 var. jenensis nov. var. JA 5068 as yellow-green crystals.
It shows inhibitive activities against yeasts and fungi as well as protozoa. It is optically active, exhibits an ultraviolet spectrum without fine structure with maxima at 363 nm and 263 nm. Analytical studies indicated that the molecular formula of the antibiotic is C41H68O10and the molecular weight 721. These results were confirmed by degradation to the parent hydrocarbon and by catalytic hydrogenation.
As flavomycoin is different from the related substances mycoticin and flavofungin, it must be considered as a new antibiotic. wo --'å : . J  I  I  I  I  I  I  t  I  3600  3400  3200  3000  2800  2600  2400  2200  2000  1600  1600  1400  1200  1000  800 Cm"{ 
00 1000 1200 1400 1600 1800 2800 3000 3200 3400 3600cm~' days, gave the following modifications in its ultraviolet and infrared spectra (Figs. 4 and 5). In the ultraviolet-range the maximumat 363 nm completely disappears, and in the infrared region the bands of the double bonds strongly decrease in intensity.
The chemical destruction is accompanied by the loss of biological activity. Therefore, flavomycoin must be preserved in an inert gas atmosphere and in darkness. In aqueous solutions flavomycoin is readily destroyed at pH-values below 6 and above 10, but it is relatively stable in organic solvents.
Determination of the Molecular Weight of Flavomycoin
Because of the small stability and the existence of crystallization water in the molecule it was very difficult to determine the molecular weight with conventional methods. Therefore, the mass spectrometry was applied to estimate the molecular weight of flavomycoin. Fig. 6 shows the negative ion sprectrum of flavomycoin which was taken by using of low energy (2~4eV)3>4). The highest peak at m/e 720 is identical with the molecular ion peak, while the next peaks are caused by cleavage of at least six moles H2O from the molecule (720=M, 702=M-H2O, 684=702-H2O, 666=684-H2O, 648=666-H2O, 630=648-H2O, 612=630-H2O.
These results are confirmed by the mass spectrum of perhydro-flavomycoin, too (Fig. 7) . The parent peak at m/e 729 arised from fragmentation of a H atom, so that the mass number of the molecular ion is 730. In comparison with the molecule peak of flavomycoin this means an uptake of 5 moles hydrogen per molecule which is Comparing the mass numbers in the spectra of both compounds it is remarkable that the difference of 10 mass units appears at the molecular peaks as well as at the most of the following peaks. The results of the mass spectrometry and the quantita- the perhydro-flavomycoin reduced with lithium aluminum hydride in refluxing tetrahydrofuran to a polyol which was further treated with red phosphorus in refluxing 48 %hydriodic acid. The hydroxyl-free but iodine-containing product was reduced with lithium aluminum hydride and finally hydrogenated with Adams catalyst. The chromatographic purification of the hydrocarbon fraction on alumina yielded a colorless oil in an overall yield of 5%. Its infrared spectrum was characteristic of a saturated hydrocarbon and its molecular weight was 576 as determined by negative ion mass spectrometry. Thus the molecular formula of the hydrocarbon is C41H84. This exactly confirms the former results of molecular weight determination.
Other Reactions
Flavomycoin was hydrogenated in glacial acetic acid with a platinum catalyst at atmospheric pressure. The uptake of hydrogen was five moles based on a molecular 
Comparison of Flavomycoin with Related Antibiotics
Flavomycoin was compared with the antifungal antibiotics mycoticin6) and flavofungin7'8) which show similar ultraviolet spectra (Table  1) . Flavomycoin may be distinguished from flavofungin and mycoticin by its optical rotation, the infrared absorption, the melting point, the uptake of hydrogen, the molecular weight and the impossibility of reconverting the flavornycoin acetate to the original antibiotic by alkaline hydrolysis. The characteristic difference between flavomycoin and flavofungin in the infrared absorption at 1100
cm"1 and 1130 cm"1 respectively is shown in Fig. 8 . The complete infrared spectrum of mycoticin is not published up to now. According to Bognar et al.7) flavofungin and mycoticin are very similar substances.
Both antibiotics are mixtures of the same two compounds in different proportions.
A direct comparison of flavomycoin and flavofungin using paper chromatography is shown in Fig. 9 . The Rf values in different solvent systems are summarized in Table 2 .
Conclusions
By reason of the physico-chemical properties and paper chromatographic investiga- A solution of 1.075 g flavomycoin was hydrogenated with 83 mg of platinum oxide in 50 ml of glacial acetic acid for 5 hours at room temperature. The catalyst was removed Perhydro-flavomycoin (500 mg) was dissolved in 15 ml of acetic anhydride and 10 ml of pyridine. The mixture was allowed to stand for 48 hours at room temperature and then concentrated to 10 ml in vacuo. After 150 ml of ice-water was added, the mixture was allowed to stand overnight at room temperature and then extracted with chloroform three times. The combined chloroform extracts were washed with water, dried with anhydrous sodium sulfate, concentrated to about 5 ml, and chromatographed on alumina (neutral, activity II). Seven grams of polyol were dissolved in 100 ml of glacial acetic acid and added to a refluxing suspension of 420ml of 48% hydriodic acid and 10g red phosphorus. After 24 hours 170 ml hydriodic acid were removed by distillation, 350 ml of water added and the mixture was extracted with 100 ml of chloroform thrice. The extracts were washed with 2 %sodium thiosulfate solution, then with water, and dried over anhydrous sodium sulfate. Removal of solvent gave an oil (3.25 g) which was dissolved in tetrahydrofuran and refluxed for 10 hours with 3 g of lithium aluminum hydride. The unchanged hydride was destroyed with ethyl acetate. After evaporation of the solvent, the inorganic material was dissolved in 10% sulfuric acid and organic material extracted with hexane. The hexane solution, after being washed with 5 % sodium carbonate solution and dried over sodium carbonate, was concentrated and hydrogenated using platinum oxide as catalyst. The catalyst was separated and the concentrated solution chromatographed on a column of neutral alumina (activity II). The first fractions eluted with hexane were combined and yielded 390 mg of hydrocarbon. 7°C. For the solvent systems VII~XI ( Table  2 ) the paper sheets were impregnated with 20 % solution of formamide in acetone for 5 minutes. Then the sheets were pressed between filter paper and after air drying the solutions of antibiotics were applied.
